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Supplemental Fig. S1. Cholesterol dependency of vesicle binding of wild type (WT) D4 domain. 
Maximal RU values determined from the sensorgrams for binding of the WT D4 domain to POPC (or 1-
stearoyl-2-arachidonoyl-sn-glycero-3-phosphocholine (SAPC))/POPS/cholesterol (70-x:30:x, x = 0-50 
mol%) were plotted against the cholesterol concentration in the vesicles. Calibration curve fitting for WCR-
YDA was performed by non-linear least-squares analysis using the equation: y = ymin + (ymax − ymin) (1 + 
Exp((K1/2 − [Chol])/S). K1/2, ymax, ymin , and S are [Chol] yielding half maximal binding (in mol%), the maximal 
and minimal y values and the Slope (or Stiffness) constant, respectively  (1). Notice that simplified IPM-
mimetic vesicles were used for the SPR analysis to cover a wide concentration range of cholesterol. Each 
data represents the average ± SD of triplicate measurements. 
 

 

 
 
Supplemental Fig. S2. Two channel images of giant unilamellar vesicles (GUVs) interacting with 
cholesterol sensors.  
For two different cholesterol sensors (WCR-YDA and WCR-eOsh4) interacting with GUVs 
(POPC/POPE/POPS/PI/cholesterol/PIP2 (20/50-x/20/9/x/1) with 3 mol% and 10 mol% cholesterol, 
respectively, orange channel (derived from membrane-bound sensors) and red channel (derived from both 
free and membrane-bound sensors) images. The ratio of orange to red channel intensity at the membrane 
was calculated for each of >10 GUVs used for calibration at each cholesterol concentration. One 
representative vesicle image for each sensor at each cholesterol concentration was selected for illustration. 
Scale bars indicate 10 μm. 
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Supplemental Fig. S3. Correlation between the EGFP concentration and the fluorescence intensity 
per area.  
Fluorescence intensity of each well containing different concentrations of EGFP in the phosphate buffer 
saline (pH 7.4) solution was measured using the FV3000 confocal microscope with the same setting 
employed for cellular imaging EGFP-D4 domains. In Image-Pro Plus, mean optical density (arbitrary unit 
(AU)/pixel) values were calculated for individual wells and plotted against the EGFP concentration to yield 
the calibration plot. The plot was analyzed by linear regression. Each data is the average ± S.D. of triplicate 
measurements.  
 

 
 
Supplemental Fig. S4. Fluorescence images of untransfected HeLa cells  
Untransfected HeLa cells were imaged with the same microscope setting employed for imaging HeLa cells 
transfected with EGFP tagged D4 domains. Fluorescence images of cells (the left panel) show no 
detectable signal (mean optical density ≤ 2 in Image-Pro Plus). Differential interference contrast (DIC) 
images of the same cells were shown in the right panel to show the location of cells. Scale bars indicate 
10 μm.  
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